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Abstract

The fatigue behaviour of notched and unnotched specimens produced by additively manufactured Inconel 718 are analysed in

the as-built and heat-treated conditions. The surfaces display high roughness and defects acting as fatigue initiation sites. In the

as-built condition, fine sub-grains were found, while in the heat-treated state, the sub-grains were removed and the dislocation

density recovered. SN-curves are predicted based on tensile properties, hardness and defects obtained by fractography, using

the [?]area-method.

Hosted file

manuscript-HT-Inconel-fatigue.pdf available at https://authorea.com/users/308331/articles/439352-
fatigue-assessment-of-as-built-and-heat-treated-inconel-718-specimens-produced-by-additive-

manufacturing-including-notch-effects

R115

80

R30.3

7 10

90°

15

b c

x

y
z

a

100

R6

106
40

80

Build direction

3 5 5

100 101 102 103

Defect area, area

102

103

Fa
tig

ue
 li

m
it,

 
w
 [M

Pa
]

w = 1.43(Hv + 120)
area 1/6

Hv100
Hv600

0 2 4 6 8 10
A2/A1

0.5

1.0

1.5

2.0

2.5

3.0

A 2
/A

1

1

https://authorea.com/users/308331/articles/439352-fatigue-assessment-of-as-built-and-heat-treated-inconel-718-specimens-produced-by-additive-manufacturing-including-notch-effects
https://authorea.com/users/308331/articles/439352-fatigue-assessment-of-as-built-and-heat-treated-inconel-718-specimens-produced-by-additive-manufacturing-including-notch-effects
https://authorea.com/users/308331/articles/439352-fatigue-assessment-of-as-built-and-heat-treated-inconel-718-specimens-produced-by-additive-manufacturing-including-notch-effects


P
os
te
d
on

A
u
th
or
ea

3
A
p
r
20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
59
2
53
3.
38
40
75
24

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

104 105 106

Number of Cycles, Nf

102

103

St
re

ss
 ra

ng
e,

 
 [M

Pa
]

HT Unnotched
AB Unnotched
HT Notched
AB Notched

1 mm 1 mm 1 mm 1 mm

500 μm

500 μm500 μm

500 μm

AB

AB

AB

AB

HT HT

HT HT

a b c d

e

f

g

h

Unnotched Notched

From one side From two sides
1 mm

100 μm

a
h0

h

Build direction

c d

e

1 mm

c

b

Fatigue crack 

Build direction

Build direction

2



P
os
te
d
on

A
u
th
or
ea

3
A
p
r
20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
59
2
53
3.
38
40
75
24

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

200 μm200 μm x y

z

ba

AB HT

001 101

111

a cAB xy HT xzAB xz b dHT xy

AB xz

HT xz

a

d

AB xz

HT xz

AB xy

HT xy

c

f

High dislocation density

Low dislocation density

Sub-grains

b

e

Fine sub-grain structure

3



P
os
te
d
on

A
u
th
or
ea

3
A
p
r
20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
59
2
53
3.
38
40
75
24

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

500 μm

b

500 μm

c

c

√area

√area~√10c

Local defect: Edge defect:
a

c=250μm

√area=667μm

103 104 105 106 107

Number of Cycles, Nf

102

103

St
re

ss
 ra

ng
e,

 
 [M

Pa
]

a

HT Unnotched
AB Unnotched
HT Notched
AB Notched

103 104 105 106 107

Nf Experimental

103

104

105

106

107

N
f P

re
di

ct
ed

Conservative

Non-conservativeb

4


